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SUMMARY 
The aim of this article is to introduce the reader to a continuum of cell clusters which may play an important role in the maintenance 
of eye position. They lie interspersed between the fascicles of the medial longitunal fasciculus (MLF) and paramedian tracts in the caudal 
pons and medulla, and they also constitute the rostral part of the classical abducens nucleus. Previous workers showed that these 'cell groups 
of the paramedian tracts' (pmt cell groups) project to the flocculus, and receive afferents from several horizontal premotor cell groups. 
Results of neuroanatomical tracer experiments reported here demonstrate that they also receive a direct input from the vertical premotor 
gaze neurons in the mesencephalon (rostral iMLF and the interstitial nucleus of Cajal), as well as from some groups of oculomotor 
internuclear neurons. The projecting fibres descend to the cell groups of the paramedian tracts in the MLF. It is suggested that deficits 
in gaze-holding seen in internuclear ophthalmoplegia, for example, may result from damage to afferents of this paramedian cell continuum. 
Les groupes cellulaires du faisceau longitudinal median et des wies paramedianes. 
J . A . BÜTTNER-ENNEVER. A . K . E . H O R N and K . SCHMIDTKE. Rev. Neurol. (Paris), 1 9 8 9 , 145: 8 - 9 , 5 3 3 - 5 3 9 . 
Le but de cet article est de presenter au lecteur un continuum de groupes cellulaires qui peuvent jouer un röle important dans le maintien 
de la position oculaire. Iis sont situes parmi les fibres du faisceau longitudinal median (MLF) et des voies paramedianes dans la partie caudale 
du pont et le bulbe, et ils constituent aussi la portion rostra le du classique noyau abducens. D'autres auteurs ont montre que ces «cell 
groups of the paramedian tracts (pmt cell groups) » projettent sur le flocculus, et recoivent des afferences de plusieurs groupes cellulaires 
premoteurs impliques dans le regard horizontal. Les resultats d'experiences avec des traceurs neuroanatomiques, qui sont rapportes ici, 
montrent qu'ils recoivent aussi des afferences des neurones premoteurs du regard vertical, dans le mesencephale (noyau rostral iMLF et noyau 
interstitiel de Cajal), et des afferences de quelques groupes de neurones oculomoteurs internucleaires. Les fibres de projection descendent sur 
les groupes cellulaires des voies paramedianes par le MLF. II est suggere que les troubles de la statique oculaire, observes par exemple dans 
lophtalmoplegie internucleaire, peuvent etre düs ä l'atteinte des afferences de ce continuum paramedian de cellules. 
RESUME 
INTRODUCTION described. The cells lie in and around the fascicles of the descending fibre tracts (Blanks et ai, 1983 ; Langer et ai, 
1985a). At the pontomedullary junction a large component 
of MLF fibres crosses the midline and terminates in the 
abducens region ; the fascicles of the MLF become inter-
mingled with fibres of tectal and reticular origin. In the 
medulla the prominent central fibre pathway is composed 
of many different tracts, including 'the MLF': so in this 
region we use the general descriptive term the paramedian 
tracts here, after Langer et ai (1985a). In this article the 
nomenclature, the connectivity, and possible functional role 
of these different cell groups associated with the MLF and 
the paramedian tracts will be described. 
The medial longitudinal fasciculus (MLF) is a phyloge-
netically stable fibre tract which can be found in all verte-
brates. It extends from the rostral mesencephalon to the 
medulla, and lies close to the midline. At some levels 
groups of neurons can be found between the fascicles of the 
MLF : in the mesencephalon there is the rostral interstitial 
nucleus of the MLF (rostral iMLF), the interstitial nucleus 
of Cajal (iC), and cell clusters of the oculomotor nucleus 
which extend far out into the MLF. Further caudally at the 
pontomedullary junction and in the medulla oblongata a 
continuum of cells which project to the flocculus has been 
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ROSTRAL INTERSTITIAL NUCLEUS OF THE MLF 
Some descending components of the MLF originate 
from a cell group in the dorsomedial border of the Fields 
of Forel. This cell group has been outlined in the monkey 
and man (Büttner-Ennever and Büttner 1978 ; Büttner-
Ennever et ai, 1982), and shown to contain vertical burst 
neurons of the saccadic system, which project directly to 
the oculomotor and trochlear nuclei. It was called the 
rostral interstitial nucleus of the MLF (rostral iMLF), but 
the names the nucleus of the prerubral fields, and nucleus 
of the fields of Forel have been used by Graybiel (1977) in 
cat and monkey. However the vertical burst neurons only 
form a part of the fields of Forel. The cell group can be 
recognized, with some practice, by its characteristic cytoar-
chitecture: regularly-spaced medium-sized cells, lying 
caudal to the mammillothalamic tract, and rostral to the 
tractus retroflexus, the posterior thalamosubthalamic artery 
forming a natural dorsal border. These features enable the 
rostral iMLF to be recognized in all vertebrates so far 
studied, including birds. 
The descending rostral iMLF fibres travel in and around 
the MLF, and are also known to terminate in the abducens 
nucleus, vestibular nuclei, the nucleus prepositus hypo-
glossi, and some may extend down to the spinal cord 
(Langer et ai, 1986 ; Mabuchi and Kusama, 1970 ; perso-
nal observation). It appears to be a slightly more caudal 
population of neurons, not the rostral iMLF, that supply 
the spinal efferents from the mesencephalon (Holstege, 
1988). 
INTERSTITIAL NUCLEUS OF CAJAL 
The interstitial nucleus of Cajal (iC) lies just ventral to 
the periaqueductal gray, while the MLF fibres encapsulate 
it on all sides. The tractus retroflexus roughly marks the 
rostral border of iC. The fibres originating from rostral 
iMLF pass caudally through iC, and collaterals of many 
such fibres terminate on the iC neurons (Highstein perso-
nal communication). Neurons of iC project ipsilaterally, 
and contralaterally via the posterior commissure, to the 
oculomotor nucleus and also give rise to fibres which 
descend in the most medial fascicles of the MLF. The 
descending pathways are known to terminate in the abdu-
cens area (Langer et ai, 1986), the vestibular nuclei and 
many travel further caudally to the spinal cord (for review 
see Fukushima, 1987 ; Holstege, 1988). 
OCULOMOTOR NUCLEUS 
Moving caudally from iC the MLF passes along the 
lateral and ventral border of the oculomotor nucleus. The 
motoneurons lying in the ventral part of the oculomotor 
nucleus innervate the medial rectus muscle, the so-called 
A-group of Büttner-Ennever and Akert (1981). This sub-
group is particularly pronounced in the monkey, where 
'fingers' of the oculomotor nucleus extend out into the 
MLF. In the cat and rabbit these 'fingers' containing the 
medial rectus motoneurons are reduced to isolated groups 
of neurons lying ventral to the main body of the oculomotor 
nucleus amongst the fascicles of the MLF (Akagi, 1978 ; 
for review see Evinger, 1988). In the monkey many of the 
neurons in the 'fingers' are oculomotor internuclear neu-
rons which can be retrogradely labelled by injections into 
the abducens region (Maciewicz et ai, 1975 ; Büttner-
Ennever, 1981a ; for review see Evinger, 1988). However 
we _ have found that in the monkey these internuclear 
neurons in subgroup 'A' of Büttner-Ennever and Akert 
(1981) are retrogradely filled from an area slightly rostral 
to the abducens nucleus, which did not contain the abdu-
cens internuclear neurons, nor lateral rectus motoneurons. 
CELL GROUPS OF THE PARAMEDIAN 
TRACTS (PMT CELL GROUPS) 
At the level of the trochlear nucleus the MLF is a 
compact bundle, and remains so until the caudal pons. As 
the MLF reaches the abducens nucleus its ventral border 
adjoining PPRF becomes invaded with a distinctive set of 
medium-sized chromatophilic neurons. They are intermin-
gled ventrally with the excitatory burst neurons of PPRF 
and merge caudally into the abducens nucleus itself (Lan-
ger et ai, 1985a). In the monkey Langer et ai (1986) have 
shown that these cells cannot be filled with retrograde 
traces injected into the lateral rectus muscle, nor into the 
oculomotor nucleus : that is they are neither motoneurons 
nor internuclear neurons. They must be considered as a 
third group of neurons in the abducens nucleus, and it will 
be shown below that they form part of a continuum of cells 
which lie between and around the fascicles of the parame-
dian tracts, and all project to the floccular region. 
Brodal (1953 and 1957) defined three subdivisions of 
the nucleus reticularis paramedianus in the cat: the acces-
sory, dorsal and ventral subgroups (review: Brodal 1981 
{fig. 5.22). The same divisions have been outlined in the 
monkey (Somana and Walberg 1978 ; Brodal and Brodal, 
1983 ; Brodal, 1983). They lie medial (accessory) and 
lateral (dorsal and ventral) to the fascicles of the parame-
dian fibre tracts at the level of the hypoglossal nucleus, and 
just rostral to it, in the medulla. The cell groups are 
interconnected via cellular bridges crossing the paramedian 
tracts. The accessory subdivision merges into the nucleus of 
Roller caudally. Olszewski and Baxter (1954) described a 
well developed set of neurons in the medulla in man, which 
would include the homologue of Brodal's accessory subdi-
vision of the nucleus reticularis paramedianus : they were 
called nuclei pararaphales. The suggestion of Olzsewski and 
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Baxter that these neurons should be considered as displa-
ced pontine nuclei may turn out to be a useful concept. 
It has long been known that these paramedian medullary 
cell clusters project to the cerebellum (Brodal and Torvik, 
1954; Somana and Walberg, 1978 ; Brodal and Brodal, 
1983): but they have only recently attracted the attention 
after a retrograde study of the floccular region (flocculus 
and adjacent paraflocculus) by Blanks et al (1983) in the 
rat, and by Langer et al. (1985a) in the monkey. They both 
showed that a whole continuum of cells could be retrogra-
de^ filled from the flocculus. The neurons were intersper-
sed between the fascicles of the MLF, or paramedian tracts, 
at levels both rostral and caudal to the abducens nucleus, 
i.e. further rostral and much more widespread than origi-
nally described by Brodal (1957). 
Blanks et al (1983) considered the cells to be part of a 
continuum, and called the 2 major cell clusters which lie 
just rostral and caudal to the abducens nucleus, the inter-
mediate and caudal interstitial nuclei of the MLF, respecti-
vely. In the monkey Langer et al (1985a and 1986) found 
this system to be more highly differentiated in primates. 
They denoted the individual clusters of this 'continuum' as: 
the interfascicular nuclei of the preabducens area, the 
rostral cap of the abducens nucleus (which forms an im-
pressively large proportion to the classical abducens nu-
cleus), nucleus supragenualis (considered by Brodal 1983 
as part of the perihypoglossal complex), the dorsal medul-
lary interfascicular nucleus {Brodal's accessory division of 
the paramedian reticular nucleus), the ventral medullary 
interfascicular nucleus and nucleus pararaphales. The latter 
was shown by Olzsewski and Baxter (1954) to be highly 
developed in man. McCrea et al (1986, 1987a and b) have 
adopted the initial nomenclature that Blanks used for the 
rat, but it may turn out to be useful to subdivide the 
continuum of cell groups even more than this, as Langer 
has in the monkey. The location of the cell clusters are 
shown by stars in flg. I. 
A cytoarchitecturally-distinct cell cluster, lying rostral to 
the abducens nucleus and close to the MLF, was described 
by Strassman et al. (1986a) and McCrea et al. (1987a and 
b) in the monkey. They refer to it as the 'dorsal PPRF\ and 
it includes Langer's 'interfascicular nuclei of the preabdu-
cens area', and should also be considered part of this 
continuum. Earlier reports of inputs to all these newly 
outlined cell groups of the paramedian tract may well be 
confused with those to the adjacent nuclei: for example 
'nucleus pararaphales' mistaken for nucleus raphe obscu-
rus, or the floccular projecting 'rostral cap of the abducens 
nucleus' mistaken for the motoneuron component of the 
abducens nucleus. 
A projection from the rostral iMLF and iC to the 
abducens nucleus is certainly not compatible with the 
current hypotheses on the role of rostral iMLF in the 
generation of the vertical saccadic component (Langer et 
al, 1986 ; for review see Büttner-Ennever and Büttner, 
1988), nor indeed with the role of iC in the control of 
vertical eye and head position (Fukushima, 1987). In 
FIG. 1. - Sagittal view of a primate brain showing the location of the 
structures considered in the text. The asterisks mark the position of 
some of the cells groups of the MLF and paramedian tracts of the 
medulla, which project to the flocculus. The rostral shaded area 
involving rostral iMLF and iC represents a deposit of tritiated leucine. 
The shaded areas over the caudal oculomotor nucleus (III), and the 
rostral cap of the abducens nucleus (VI) represent deposits of the 
retrograde and anterograde tracer substance WGA-HRP complex. 
Vue sagittale d'un cerveau de primate montrant la localisation des structu-
res considerees dans le texte. 
Les asterisques marquent la position de quelques-uns des groupes 
cellulaires du MLF et des voies paramedianes du bulbe, qui projettent 
sur le flocculus. La zone rayee rostrale interessant le noyau rostral 
iMLF et iC represente un depot de leucine tritiee. Les zones rayees sur 
le noyau du III et l'extremiie rostrale du noyau abducens ( VI) represen-
tent les depots du complexe WGA-HRP, traceur retrograde et antero-
grade. 
experiments where tritiated leucine is injected into the 
rostral mesencephalon of the macaque monkey {flg. 1) we 
found heavy terminal labelling over the parts of the 
floccular projecting continuum of the paramedian tracts 
described above : the interfascicular nucleus of the preab-
ducens region, the rostral cap of the abducens nucleus (but 
not the more caudal regions of the nucleus containing 
lateral rectus motoneurons and the internuclear neurons), 
the nucleus pararaphales, and the interfascicular nucleus of 
the medulla {flg. 2a-d). In addition, a dorsal part of the 
caudal raphe pontis, and a region of the propositus nucleus 
and the subjacent medullary reticular formation which also 
project to the floccular region were labelled. The nucleus 
supragenualis and the nucleus paramedians dorsalis were 
not labelled. 
This result shows that the vertical burst neurons in the 
mesencephalon do not project to the lateral rectus moto-
neurons but to the paramedian cell clusters with project to 
the flocculus. Another input to these groups can be de-
monstrated by a large injection of WGA-HRP (a retrograde 
and anterograde tracer substance) into the caudal oculomo-
tor nucleus {fig. J). This injection retrogradely fills the 
great majority of internuclear neurons in the contralateral 
abducens nucleus {fig. 2e), and also anterogradely labels 
the efferent fibres from the oculomotor internuclear neu-
rons. These enter the MLF ipsilaterally and descended to 
the level of the abducens nucleus where they decussate. A 
fine distinctive dust-like deposit of tracer which indicates 
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a) Light field photograph of the rostral cap of the abducens nucleus 
of the right side. To aid the comparison with b) a blood vessel is 
marked with an arrow. 
b) A dark field photograph of the same regions as in a). Silver grain 
deposits, indicating the location of axon tenninals, fie over the 
interfascicular neurons of MLF and cell groups of the paramedian 
tracts which project to the flocculus, but there is no labelling over the 
motoneuron region. 
c) A light field photograph of the caudal medulla, at the level of the 
hypoglossal nucleus (XII). The arrow points to the dorsal medullary 
interfascicular nucleus of Langer (i.e. Brodal's accessory subdivision 
of pm) which lies close to the midline spreading laterally into the 
paramedian tracts, and joining the nucleus reticularis paramedianus 
(pm) with bridges of cells. 
d) A dark field photograph of c ) : the arrow indicates silver grain 
deposits over the floccular-projecting cell group. 
labelled axon terminals, lay predominantly over the cells 
embedded in the MLF just rostral to the abducens nucleus 
(bilaterally), the rostral cap of the abducens nucleus, the 
nucleus supragenualis (fig. 2e and J) and also over other 
cell groups of the paramedian tracts in the medulla, but not 
\ 
Photographies de coupes transversales apres coloration de Nissl. De la 
leucine tritiee a ete injectee dans le rostral iMLF et iC du cöte droit. 
Voir la fig. 1 pour la localisation du site d'injection. 
a) Photographie de I"extremite rostrale du noyau abducens du cöte 
droit. Pour faciliter la comparaison avec b) un vaisseau sanguin est 
marque par une fleche. 
b) Photographie a fond noir de la mime region que dans a). Des grains 
d'argent, indiquant la localisation des terminaisons axonales, siegent 
dans les neurones interfasciculaires du MLF et dans les groupes 
cellulaires des voies paramedianes qui projettem sur le ßocculus, mais 
il n'y a pas de marquage de la region des motoneurones. 
c) Photographie de la partie caudale du bulbe, au niveau du noyau 
hypoglosse (XII). La fleche indique le noyau interfasciculaire bulbaire 
dorsal de Langer (c'est-ä-dire la subdivision accessoire de Brodal du 
pm), qui est si tue pres de la ligne mediane, s etendant lateralement dans 
les voies paramedianes et rejoignant le nucleus reticularis paramedianus 
(pm) par des travees cellulaires. 
d) Photographie a fond noir dec): la fleche indique les grains d'argent 
sur le groupe cellulaire projetant sur le flocculus. 
over abducens motoneurons. All these labelled cell groups 
belong to a continuum of cells that project to the floccular 
region described above. 
Since their definition in 1983 by Blanks et al. in the rat, 
and separately by Langer et ai (1985a) in the monkey, the 
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FIG. 2e-f. - Non-counterstained sections of the rostral (e) , and the caudal 
(f), abducens nucleus on the left side, showing the pattern of labelling 
after a WGA-HRP injection into the oculomotor nucleus, in the right 
side (see fig. 1 ) . The majority of abducens internuclear neurons are 
retrogradely filled. A fine dust-like tracer deposit indicating anterogra-
dely labelled axon terminals, arising from oculomotor internuclear 
neurons at the injection site, can be seen most clearly in the dorsome-
dial portion of the rostral abducens nucleus and in the nucleus 
supragenualis (arrows in e ) : i.e. around the floccular-projecting cell 
groups of the paramedian tracts. The section in 0 is not counterstained 
and the fine anterograde deposit is more clearly visible, especially over 
sg. Calibration 200 u. 
(D 
Coupes non-contrecolorees de la partie rostrale (e) et caudale (f) du 
noyau abducens du cöte gauche, montrant le marquage apres injection 
de WGA-HRP dans le noyau du III du cöte droit (voir fig. 1). La 
majorite des neurones internucleaires du noyau abducens sont marques 
de facon retrograde. Un depot de traceur en fin amas, indiquant les 
terminaisons des axones marques de facon anterograde et venant des 
neurones internucleaires du noyau du III, peut etre le plus nettement 
vu dans la portion dorsomediale de la partie rostrale du noyau 
abducens et dans le nucleus supragenualis (fleches) dans e): c'est-
ä-dire aux alentours des groupes cellulaires des wies paramedianes 
projetant sur le flocculus. La coupe en f) n 'est pas contre-coloree et le 
depot anterograde fln est plus clairement visible, surtout sur sg. 
Calibration de 200 ju. 
cell groups of the paramedian tracts have now been shown 
to receive inputs from abducens internuclear neurons 
(McCrea et al, 1986), horizontal excitatory and inhibitory 
burst neurons of the saccadic system (Strassman et al, 
1986 a and b), secondary vestibular neurons related to 
vertical and horizontal canals (McCrea et al, 1987a and b) 
and nucleus prepositus hypoglossi (Blanks and Torigce, 
1983). We describe here two further inputs, arising from 
rostral iMLF and iC, and from the oculomotor internuclear 
neurons (see fig. 2e and f). These connections are all from 
premotor nuclei: they are sumarized in fig. 3. It is perhaps 
wise at this point to remember that although the only 
known output of the continuum is at present the flocculus, 
Somana and Walberg (1978) found that parts of it (the 
accessory subgroup of the paramedian reticular nucleus) 
projected strongly to the mid-vermal region as well as to the 
flocculus. Both these regions are involved in the control of 
gaze (Büttner, this volume). 
The unit activity of floccular projecting neurons in the 
medial caudal pons (PPRF) was recorded by Nakao et al 
(1980). They showed that units, active during horizontal 
nystagmus, could be classified as shortlead, longlead, and 
burst-tonic types. The burst-tonic units were found most 
dorsally and probably reflect the activity of the paramedian 
cell continuum. There are several reports of vertical burst 
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FIG. 3 . — A summary of the afferent and efferent connections of the cell 
groups of the paramedian tracts (pmt cells). 
Resume des connexions afferentes et efferentes des groupes cellulaires des 
voies paramedianes (cellules pmt). Abreviations page suivante. 
nucleus prepositus hypoglossi (Delgado-Garcia et al., 
1988). These are certainly related to the projections from 
rostral iMLF and iC to the paramedian cell groups of the 
medulla. 
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The function of the continuum is not known, but it is 
now clear that it receives afferents from all areas that 
contain direct premotor neurons of the oculomotor system. 
In other words it relays burst-tonic information of both 
vertical and horizontal saccades and eye position to the 
flocculus. The cytochrome oxidase content in the interfas-
cicular neurons of the MLF is very high and provides 
supportive evidence for their high level of tonic activity 
(Büttner-Ennever et al, 1988). Burst - tonic activity enco-
ding the saccadic burst as well as eye position has been 
recorded in the floccular region by Nöda and Suzuki 
(1979) and Miles et al (1980). This type of information 
is essential for any structure involved in gaze-holding and 
smooth pursuit eye movements. Bilateral lesions of the 
floccular region result in the loss of vertical and horizontal 
gaze-holding, as well as deficits in smooth pursuit eye 
movements (Zee et al, 1981), It seems probable that the 
information essential for the maintenance of eye position is 
relayed to the cerebellum from the groups of the parame-
dian tracts. How the floccular region in turn would in-
fluence the oculomotor nuclei to stabilize eye position, is 
not known. Its efferents relay almost exclusively in the 
vestibular nuclei (Langer et al, 1985b) and so presumably 
any circuit including the cell groups of the paramedian tract 
would influence the oculomotor nuclei via the floccular 
region, the vestibular nuclei, then via the well known 
vestibular - oculomotor pathways in the MLF to the 
motoneurons of the extraocular eye muscles (for reviews 
see Büttner-Ennever, 1981b; Highstein and McCrea, 
1988). 
The information from both the oculomotor internuclear 
neurons and from the vertical premotor burst neurons to 
the paramedian continuum travels in the MLF. Therefore 
damage to this pathways should lead to a disturbance of 
gaze holding in the horizontal and vertical plane. Exactly 
these features have been shown in both experimental le-
sions of MLF (Evinger et al, 1977), and in clinical cases 
of MLF damage, e.g. internuclear ophthalmoplegia (for 
review see Leigh and Zee, 1983 ; Zee et al, 1987). The 
hypothesis that the gaze-holding deficits seen in internuclear 
ophthalmoplegia was caused by damage to the floccular-
projecting cell groups lying within the MLF, was proposed 
sometime ago by Zee (personal communication ; and inde-
pendently by Pierrot-Deseilligny (1988). It is now possible 
to support this suggestion with anatomical data. Finally, 
midline lesions of the caudal medulla can cause loss of 
gaze-holding in the vertical plane (upbeat nystagmus: 
Baloh, this volume), it is possible that damage to the 'cell 
groups of the paramedian tract' is the cause of this pheno-
menon. 
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ABBREVIATIONS 
III oculomotor nucleus 
IV trochlear nucleus 
VI abducens nucleus 
XII hypoglossal nucleus 
fn fastigial nucleus 
hb habenular complex 
IBN inhibitory burst neurons 
iC interstitial nucleus of Cajal 
ifh intrafascicular hypoglossal nucleus 
io inferior olive 
mb mammillary body 
MLF medial longitudinal fasciculus 
MT mammillothalamic tract 
NVI abducens nerve 
NVII facial nerve (genu) 
nD nucleus Darkschewitsch 
nie nucleus intercalatus 
nrtp nucleus reticularis tegmenti pontis 
PC posterior commissure 
pm nucleus reticularis paramedianus 
pmt paramedian tracts 
ppH nucleus prepositus hypoglossi 
PPRF paramedian pontine reticular formation 
rn red nucleus 
Ro nucleus of Roller 
rostral iMLF rostral interstitial nucleus of the MLF 
sc superior colliculus 
sg nucleus supragenualis 
TR tractus retroflexus 
ABREVIATIONS 
III noyau du nerf moteur oculaire commun 
IV noyau trochleaire 
VI noyau abducens 
XII noyau hypoglosse 
fn noyau fastigial 
hb complexe haben ulaire 
IBN neurone phasique inhibiteur 
iC noyau interstitiel de Cajal 
ifh noyau hypoglosse intrafasciculaire 
io olive inferieure 
mb corps mammillaire 
MLF faisceau longitudinal median 
MT voie mammilo-thalamique 
NVI nerf abducens 
NVII nerf facial (genou) 
nD noyau de Darkschewitsch 
niC noyau intercale 
nrtp nucleus reticularis tegmenti pontis 
PC commissure posterieure 
pm noyau reticulaire paramedian 
pmt voies paramedianes 
PPH nucleus prepositus hypoglossi 
PPRF formation reticulaire pontique paramediane 
rn noyau rouge 
Ro noyau de Roller 
rostral iMLF noyau rostral interstitiel du MLF 
sc colliculus superieur 
sg nucleus supragenualis 
TR tractus retroflexus 
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